The corrosion and tarnish resistance of two Cu-Al alloys resembling commercial dental alloys of this type have been measured. Corrosion resistance has been found to depend upon chloride ion concentration rather than alloy type, whereas tarnish resistance appears to be a function of alloy composition.
INTRODUCTION
In an effort to examine the potential of aluminum bronze alloys for dental application two American alloys, CDA 955 (trade name EYEBOLD) and CDA 956 (trade name DURONZE) have been studied in our laboratories. The composition of these two alloys are given in Table 1 . These compositions are thought to be representative of the spectrum of commercial compositions currently being offered as dental casting alloys. The physical properties of 955 and 956 are given in Table 2 , and can be seen to well approximate those of Class III casting alloys. The castability of these alloys have recently been reported on by Thomson, et al7) and are sufficient for the production of acceptable castings. The major remaining questions relate to whether the alloys have sufficient corrosion and tarnish resistance to be employed in the oral cavity.
MATERIALS AND METHODS
Alloys were examined in both as-received and recast state. Casting procedures were as previously reported7). Specimens were metallographically polished through #600 emery paper and etched with K2Cr2O7 and/or FeCl3 and examined by optical microscopy. Potentiodynamic techniques were employed to monitor saline corrosion behavior utilizing sweep rates in the range of 30-50mV/min from 100mV (SCE) cathodic to the corrosion potential to +600mV (SCE). At least three samples were run under each set of experimental conditions. Anodic Tafel slopes were taken as the linear portion of the polarization profile +100mV (SCE) from the corrosion potential. Polarization resistance was determined from the slope of the potential vs. current curve +/-20mV to the zero current potential, i.e., potential at which current changes from cathodic to anodic. Corrosion currents were calculated from the following equation8) icorr=bA/2.3P.R where bA=anodic Tafel constant and P.R.=polarization resistance as the oxygen diffusion is assumed to be the limiting cathodic process. Ringer's solution and 1/10 Ringer's solution were employed as saline electrolyte. In addition immersion tests of the alloys were carried out in these electrolytes for time periods in excess of one year. Tarnish behavior was analyzed by means of a Tuccillo-Nielsen tarnish tester9) utilizing a 1% Na2S solution. Along with test alloys, controls of a dental casting gold*1, a Ag-Pd casting alloy*2, a techtechnic metal*3, a silicon bronze*4 and a ferritic stainless steel*5 were also passed through the sulfide environment in the tarnish tester. Tarnish tests were run for a period of ten days after which the test alloys and controls were ranked for degree of tarnish by five different evaluators.
RESULTS AND DISCUSSION
The optical micrographs of 955 and 956 alloys are shown in Figure 1 and were found to be comparable with those reported for these alloys10). In general, both systems contain alpha (primary Cu solid solution) as dendrites in a matrix of decomposed beta, which consists of alpha and an iron-nickel-aluminum phase in alloy 955 or alpha and an aluminumsilicon phase in the case of 956.
The saline anodic polarization curves of 955 and 956 are shown in Figure 2 for Ringer's solution and in Figure 3 for 1/10 Ringer's solution. The important corrosion parameters for these alloys in Ringer's solution are given in Table 3 .
The corrosion parameters ar equite similar to those found by Ishikawa and Mikada11) for Cu alloys in Cl--containing water by polarization measurements. The corrosion behavior of these alloys reveal a marked Cl--concentration dependence. In Ringer's solution a passivating potential is seen at Epp=0mV (SCE) which may be associated with the 
